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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
ceramic honeycomb structure capable of rationalizing the step of 
blocking a partial cell end part at an end face of the structure and a 
through hole forming device used in its manufacturing step. 
SOLUTION: The method for manufacturing the ceramic honeycomb 
structure comprises the steps of adhering a film 2 to an end face 861 of 
a honeycomb structure body 86 so as to cover a partial ceil end part 82 
on an end face 86 of the body 86 to block the end part 82. The method 
also comprises the step of then removing the film 2 disposed at the end 
82 to be blocked by melting or incinerating by a heat to form a through 
hole 20. The method also comprises the steps of then dipping the end 
face 861 in a slurry containing an end face blocking material, and 
invading the slurry to the end 82 via through holes 20. The method 
further comprises the steps of thereafter curing the slurry and then 
removing the film 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of manufacturing the ceramic honeycomb structure object which comes to blockade a part of eel edge 
located in the end face of the honeycomb structure object made from a ceramic In blockading some [ in the above-mentioned end face 
of this honeycomb structure object body ] eel edges, after producing the honeycomb structure object body to which opening of the eel 
edge was carried out in the end face, so that a part of above-mentioned eel edge [ at least ] may be covered A film is stuck on the 
above-mentioned end face of the above-mentioned honeycomb structure object body. Subsequently Heat fuses or removes 
[ incineration ] the above-mentioned film located in the eel edge which should be blockaded, and a through hole is formed. 
Subsequently The manufacture approach of the ceramic honeycomb structure object characterized by removing the above-mentioned 
film while making the above-mentioned end face immersed in the slurry containing end-face lock out material, making this slurry 
infiltrate into a eel edge through the above-mentioned through hole and stiffening the above-mentioned slurry after that. 
[Claim 2] It is the manufacture approach of the ceramic honeycomb structure object characterized by for formation of the above- 
mentioned through hole to the above-mentioned film irradiating a high density energy beam in claim 1 at the above-mentioned film, 
and performing this film melting or by carrying out incineration removal. 

[Claim 3] The manufacture approach of the ceramic honeycomb structure object characterized by to search for the positional 
information of the above-mentioned eel edge using an image-processing means penetrate the above-mentioned film stuck on the 
above-mentioned end face, and recognize the location of a eel edge visually, and to determine the exposure location of the above- 
mentioned high -density energy beam based on this positional information in determining the location which should irradiate the 
above-mentioned high-density energy beam in claim 2, using transparence or a translucent film as the above-mentioned film. 
[Claim 4] It is the manufacture approach of the ceramic honeycomb structure object characterized by the above-mentioned high 
density energy beam being a laser beam in claim 2 or 3. 

[Claim 5] As opposed to the transparence or the translucent film stuck so that a part of eel edge [ at least ] which carried out opening to 
the end face of a honeycomb structure object might be covered An image-processing means to penetrate the above-mentioned film 
which is through hole formation equipment for preparing a through hole in the location of a desired eel edge, and was stuck on the 
above-mentioned end face, to recognize the location of a eel edge visually, and to acquire positional information, Through hole 
formation equipment characterized by having a heat exposure means to irradiate a high density energy beam at the above-mentioned 
film, and the control means which determines the exposure location of the above-mentioned high density energy beam based on the 
positional information from the above-mentioned image-processing means, and operates the above-mentioned heat exposure means. 
[Claim 6] It is through hole formation equipment characterized by the above-mentioned high density energy beam being a laser beam 
in claim 5. 

[Claim 7] In the approach of manufacturing the ceramic honeycomb structure object which comes to blockade a part of eel edge 
located in the end face of the honeycomb structure object made from a ceramic A eel edge is set to an end face. In blockading some 
[ in the above-mentioned end face of this honeycomb structure object body ] eel edges, after producing the honeycomb structure object 
body which carried out opening, the positional information of the above-mentioned eel edge is searched for using an image-processing 
means to recognize the location of the above-mentioned eel edge. Subsequently A film is stuck on the above-mentioned end face of 
the above-mentioned honeycomb structure object body so that a part of above-mentioned eel edge [ at least ] may be covered. 
Subsequently Heat fuses or removes [ incineration ] the above-mentioned film located in the eel edge which should be blockaded 
based on the above-mentioned positional information, and a through hole is formed. Subsequently The manufacture approach of the 
ceramic honeycomb structure object characterized by removing the above-mentioned film while making the above-mentioned end face 
immersed in the slurry containing end-face lock out material, making this slurry infiltrate into a eel edge through the above-mentioned 
through hole and stiffening the above-mentioned slurry after that. 

[Claim 8] In the approach of manufacturing the ceramic honeycomb structure object which comes to blockade a part of eel edge 
located in the end face of the honeycomb structure object made from a ceramic A eel edge is set to an end face. In blockading some 
[ in the above-mentioned end face of this honeycomb structure object body ] eel edges, after producing the honeycomb structure object 
body which carried out opening, the positional information of the above-mentioned eel edge is searched for using an image-processing 
means to recognize the location of the above-mentioned eel edge. Subsequently Heat fuses or removes [ incineration ] the part which 
is due to be located in the eel edge which should be blockaded based on the above-mentioned positional information to the film which 
prepared a part of above-mentioned eel edge [ at least ] for the wrap sake, and a through hole is formed. Subsequently A film is stuck 
on the above-mentioned end face of the above-mentioned honeycomb structure object body, and the above-mentioned through hole is 
located in the eel edge which should be blockaded. Subsequently The manufacture approach of the ceramic honeycomb structure 
object characterized by removing the above-mentioned film while making the above-mentioned end face immersed in the slurry 
containing end-face lock out material, making this slurry infiltrate into a eel edge through the above-mentioned through hole and 
stiffening the above-mentioned slurry after that. 

[Claim 9] It is the manufacture approach of the ceramic honeycomb structure object characterized by for formation of the above- 
mentioned through hole to the above-mentioned film irradiating a high density energy beam in claim 7 or 8 at the above-mentioned 
film, and performing this film melting or by carrying out incineration removal. 

[Claim 10] It is the manufacture approach of the ceramic honeycomb structure object characterized by the above-mentioned high 
density energy beam being a laser beam in claim 9. 

[Claim 1 1] It is the manufacture approach of the ceramic honeycomb structure object characterized by contacting the fixture which 
heated formation of the above-mentioned through hole to the above-mentioned film in any 1 term of claim 1 or claims 7-10 on the 
above-mentioned film, and performing this film melting or by carrying out incineration removal. 
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[Claim 1 2] The magnitude of the above-mentioned through hole prepared in the above-mentioned film stuck on the above-mentioned 
eel edge in any 1 term of claims 1-4 or claims 7-11 is the manufacture approach of the ceramic honeycomb structure object 
characterized by making it change according to the opening area of each eel edge. 

[Claim 1 3] It is the manufacture approach of the ceramic honeycomb structure object characterized by preparing the above-mentioned 
through hole based on the opening centroids of areas of the above-mentioned eel edge in any 1 term of claims 1-4 or claims 7-12. 
[Claim 14] It is the manufacture approach of the ceramic honeycomb structure object characterized by the above-mentioned through 
hole being a configuration centering on the opening centroids of areas of the above-mentioned eel edge in claim 13. 
[Claim 15] It is the manufacture approach of the ceramic honeycomb structure object characterized by the configuration centering on 
the opening centroids of areas of the above-mentioned eel edge being either of the shape of the shape of an approximate circle form 
configuration and an abbreviation square, the shape of an abbreviation hexagon, and an abbreviation triangle in claim 13. 
[Claim 1 6] It is the manufacture approach of the ceramic honeycomb structure object characterized by the above-mentioned film 
consisting of a film made of resin, or a wax sheet in any 1 term of claims 1-4 or claims 7-15. 

[Claim 17] The manufacture approach of the ceramic honeycomb structure object which irradiates the above-mentioned high density 
energy beam first to the core of the through hole which it is going to form, and is subsequently characterized by extending to the 
magnitude of a request of the path of the above-mentioned through hole, shifting an exposure location relatively spirally so that a path 
may become large gradually in claims 2-4, claim 9, or any 1 term of 10 in forming the above-mentioned through hole using the above- 
mentioned high density energy beam. 

[Claim 1 8] It is the manufacture approach of the ceramic honeycomb structure object characterized by fixing the irradiation equipment 
of the above-mentioned high density energy beam in forming the above-mentioned through hole in claims 2-4, claim 9, or any 1 term 
of 1 0, moving the above-mentioned honeycomb structure object body, and making the above-mentioned high density energy beam 
irradiate a desired location. 

[Claim 19] In any I term of claim 3 or claims 7-18, it sets for the above-mentioned image-processing means. The positional 
information of the above-mentioned eel edge In creating, the above-mentioned end face of the above-mentioned honeycomb structure 
object body is divided into two or more blocks, and the image data of the field containing the duplication section which laps with a 
part of block [ at least ] which adjoins a block and this concerned is extracted for this every block. Subsequently The manufacture 
approach of the ceramic honeycomb structure object characterized by connecting the image data for every above-mentioned block by 
lapping the above-mentioned duplication section, and creating the positional information of the above-mentioned eel edge in the 
above-mentioned whole end face. 

[Claim 20] It is the manufacture approach of the ceramic honeycomb structure object characterized by for the above-mentioned image- 
processing means performing extraction of image data using 1 set of cameras, and fixing the location of this camera, moving the 
above-mentioned honeycomb structure object body, locating each above-mentioned block in visual field within the limits of the 
sequential above-mentioned camera in claim 19, and extracting the above-mentioned image data. 

[Claim 21] It is the manufacture approach of the ceramic honeycomb structure object characterized by for the above-mentioned image- 
processing means performing extraction of image data using 1 set of cameras, and fixing the above-mentioned honeycomb structure 
object body, moving the location of the above-mentioned camera, locating each above-mentioned block in visual field within the 
limits of the sequential above-mentioned camera in claim 19, and extracting the above-mentioned image data. 

[Claim 22] It is the manufacture approach of the ceramic honeycomb structure object characterized by forming the through hole in this 
****** block when the block left other than the block which adjoined this block exists immediately after performing formation of the 
above-mentioned through hole for every above-mentioned block unit, and completing formation of the through hole in the block of 1 
in any 1 term of claims 19-21. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the through hole formation equipment used in the manufacture approach of the 

ceramic honeycomb structure object which blockaded some eel edges, and its manufacture process. 

[0002] 

[Description of the Prior Art] For example, as the filter structure which carries out uptake of the particulate in the exhaust gas of an 
automobile, as shown in drawing 1 1 (a) and (b), many eels 88 are formed by the septum 81, it becomes, and there is a ceramic 
honeycomb structure object 8 which formed the lock out section 83 which blockaded the eel edge of some [ further ] eels 88 by the 
lock out material 830 by turns. In manufacturing the ceramic honeycomb structure object 8 of this special configuration, as shown in 
drawing 12 , the honeycomb structure object body 86 of the penetration condition to which opening of the eel edge of the both ends of 
a eel 88 was carried out is produced, and the lock out material 830 ( drawing 1 1 ) is put in the eel edge which carried out opening to 
that end face, and it blockades. 

[0003] Conventionally, the lock out process of the eel edge of the honeycomb structure object body 86 was performed as follows. As 
shown in drawing 12 (a) and (b), a wax 90 is stuffed into the eel edge of each eel 88 by putting the wax sheet 91 on the end face of the 
honeycomb structure object body 86, and pressing this. Subsequently, as shown in drawing 12 (c), the eel edge 880 which ******(ed) 
and carried out opening of the wax 90 put in the eel edge which should be blockaded to the exterior manually using the fixture etc. is 
formed. 

[0004] Subsequently, turn caudad the end face which packed the wax 90, the slurry 60 containing end-face lock out material is made 
immersed, and this slurry 60 is made to infiltrate into the eel edge 880 which removed the wax 90. And a wax 90 is removed while 
making a slurry 60 dry or calcinate. In addition, in forming the lock out section 83 in the both-ends side of a honeycomb structure 
object, in an other-end side, it repeats the process to the above-mentioned slurry immersion. 
[0005] 

[Problem(s) to be Solved] However, there is the following problem in the manufacture approach of the above-mentioned conventional 
honeycomb structure object. That is, like the above, the process which blockades a eel edge has the complicated removal process of 
the stuffed wax 90, and needed the great man day. Moreover, with the thinning of a honeycomb structure object, and contraction-izing 
of a eel, the removal by the handicraft of a wax 90 became difficult, and had caused the increment in a man day further. 
[0006] This invention was made in view of this conventional trouble, and tends to offer the through hole formation equipment used in 
the manufacture approach of the honeycomb structure object which can rationalize the process which blockades some [ in the end face 
of a honeycomb structure object ] eel edges, and its manufacture process. 
[0007] 

[Means for Solving the Problem] In the approach of manufacturing the ceramic honeycomb structure object with which invention of 
claim 1 comes to blockade a part of eel edge located in the end face of the honeycomb structure object made from a ceramic In 
blockading some [ in the above-mentioned end face of this honeycomb structure object body ] eel edges, after producing the 
honeycomb structure object body to which opening of the eel edge was carried out in the end face, so that a part of above-mentioned 
eel edge [ at least ] may be covered A film is stuck on the above-mentioned end face of the above-mentioned honeycomb structure 
object body. Subsequently Heat fuses or removes [ incineration ] the above-mentioned film located in the eel edge which should be 
blockaded, and a through hole is formed. Subsequently Make the above-mentioned end face immersed in the slurry containing end- 
face lock out material, and this slurry is made to infiltrate into a eel edge through the above-mentioned through hole, and while 
stiffening the above-mentioned slurry after that, it is in the manufacture approach of the ceramic honeycomb structure object 
characterized by removing the above-mentioned film. 

[0008] The point which should be most noted in this invention is melting or carrying out incineration removal and forming a through 
hole by heat about the above-mentioned film stuck on the above-mentioned end face. The film which consists of melting or resin 
which can be incinerated with heat as the above-mentioned film is used. For example, the film which consists of thermoplastic 
synthetic resin can be used. Moreover, as an approach a film should stick, there are various approaches, such as an approach using the 
adhesion film which applied adhesives to the film beforehand, the approach of applying adhesives at a honeycomb structure object 
body or a film at the time of an attachment process, or the approach of carrying out joining of the film, without using adhesives. 
[0009] Moreover, the slurry containing the above-mentioned end-face lock out material can be stiffened by various hardening 
processings of others besides the approach of stiffening by desiccation or baking. Moreover, before the process which makes the 
above-mentioned slurry infiltrate into a eel edge calcinates the above-mentioned honeycomb structure object body, it can also be 
performed, and it can also be performed after baking. And it is desirable to change the component of the above-mentioned slurry, the 
hardening approach, etc. by selection of this process sequence. 

[0010] Next, it explains per operation effectiveness of this invention. In this invention, after sticking the above-mentioned film on the 
end face of the above-mentioned honeycomb structure object body, heat fuses or removes [ incineration ] the request part of this, and a 
through hole is formed. Therefore, the activity of ******** becomes unnecessary to the exterior about the wax which the former 
stuffed. That is, since a through hole can be formed only by applying heat to the above-mentioned film to the part which should form a 
through hole, there is nothing that should be removed and an activity is very easy. So, when a help performs it as usual, compared with 
the case of the former which does a ******** activity for the wax put in the eel edge, efficiency can be raised sharply. Furthermore, 
automation using a machine can be easy-ized. 

[001 1] Moreover, after forming the above-mentioned through hole, make the above-mentioned end face immersed in the slurry 
containing end-face lock out material, and this slurry is made to infiltrate into a eel edge through the above-mentioned through hole, 
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by stiffening the above-mentioned slurry after that, the lock out section can be formed and a eel edge can be blockaded easily. 
[001 2] Moreover, incineration removal of the final removal of the above-mentioned film can be carried out with heat In this case, 
removal is very easy. In addition, grant of the heat for this film removal may go to this and coincidence, when drying or calcinating the 
above-mentioned slurry, and it may be performed in another process. In addition, it is also possible to take the approach of removing 
the above-mentioned film mechanically and removing it, without carrying out incineration removal. 

[001 3] Thus, according to the manufacture approach of this invention, the process which blockades some [ in the end face of a 
honeycomb structure object ] eel edges can be rationalized, and the productivity of the honeycomb structure object which made some 
eel edges blockade can be raised more sharply than before. In addition, the films used for this invention may be synthetic materials, 
such as natural materials, such as cellophane, and PET (polyethylene terephthalate), PP (polypropylene), polyester. 
[0014] Next, as for formation of the above-mentioned through hole to the above-mentioned film, it is desirable like invention of claim 
2 to irradiate a high density energy beam at the above-mentioned film, and to perform this film melting or by carrying out incineration 
removal. In this case, with the heat told from the above-mentioned high density energy beam, the above-mentioned film fuses or is 
[ incineration ] removable in an instant, and the above-mentioned through hole can be formed easily. Furthermore, since the exposure 
location of a high density energy beam can be controlled with a very sufficient precision, it becomes comparatively easy to attain 
automation, while the formation location of the above-mentioned through hole is controllable with a sufficient precision. In addition, 
the heated fixture is contacted on the above-mentioned film, and, of course, formation of the above-mentioned through hole to the 
above-mentioned film can also perform this film melting or by carrying out incineration removal. 

[0015] Moreover, in determining the location which should irradiate the above-mentioned high-density energy beam like invention of 
claim 3, using transparence or a translucent film as the above-mentioned film, it is desirable to search for the positional information of 
the above-mentioned eel edge using an image-processing means to penetrate the above-mentioned film stuck on the above-mentioned 
end face, and to recognize the location of a eel edge visually, and to determine the exposure location of the above-mentioned high- 
density energy beam based on this positional information. In this case, since the location of a eel edge can be grasped correctly and the 
exposure location of a high density energy beam can be determined based on this with the above-mentioned image-processing means 
when unescapable deformation etc. has arisen on manufacture on the honeycomb structure object body made from a ceramic, 
improvement in precision of the above-mentioned through hole formation process and promotion of automation can be aimed at. 
[001 6] Moreover, as for the above-mentioned high density energy beam, it is desirable like invention of claim 4 that it is a laser beam, 
in this case, the light which has a heating value required for melting of the above-mentioned film or incineration removal can be easily 
obtained with a sufficient precision, and fine tuning is also easy. As a laser beam, the laser beam emitted from various laser discharge 
means, such as a C02 laser and an YAG laser, can be used. 

[001 7] Next, invention of claim 5 receives the transparence or the translucent film stuck so that a part of eel edge [ at least ] which 
carried out opening to the end face of a honeycomb structure object might be covered. An image-processing means to penetrate the 
above-mentioned film which is through hole formation equipment for preparing a through hole in the location of a desired eel edge, 
and was stuck on the above-mentioned end face, to recognize the location of a eel edge visually, and to acquire positional information, 
It is in the through hole formation equipment characterized by having a heat exposure means to irradiate a high density energy beam at 
the above-mentioned film, and the control means which determines the exposure location of the above-mentioned high density energy 
beam based on the positional information from the above-mentioned image-processing means, and operates the above-mentioned heat 
exposure means. 

[001 8] In the through hole formation equipment of this invention, the above-mentioned high density energy beam can be irradiated 
with a sufficient precision by the positional information of the eel edge for which it asked with the above-mentioned image-processing 
means. Therefore, if this through hole formation equipment is used, the lock out process of the eel edge in the case of manufacturing 
the honeycomb structure object which comes to blockade some [ above-mentioned ] eel edges can be rationalized more sharply than 
before. Moreover, as for the above-mentioned high density energy beam, it is desirable like invention of claim 6 that it is a laser beam 
like the above. 

[001 9] Next, invention of claim 7 is set to the approach of manufacturing the ceramic honeycomb structure object which comes to 
blockade a part of eel edge located in the end face of the honeycomb structure object made from a ceramic. A eel edge is set to an end 
face. In blockading some [ in the above-mentioned end face of this honeycomb structure object body ] eel edges, after producing the 
honeycomb structure object body which carried out opening, the positional information of the above-mentioned eel edge is searched 
for using an image-processing means to recognize the location of the above-mentioned eel edge. Subsequently A film is stuck on the 
above-mentioned end face of the above-mentioned honeycomb structure object body so that a part of above-mentioned eel edge [ at 
least ] may be covered. Subsequently Heat fuses or removes [ incineration ] the above-mentioned film located in the eel edge which 
should be blockaded based on the above-mentioned positional information, and a through hole is formed. Subsequently Make the 
above-mentioned end face immersed in the slurry containing end-face lock out material, and this slurry is made to infiltrate into a eel 
edge through the above-mentioned through hole, and while stiffening the above-mentioned slurry after that, there is the manufacture 
approach of the ceramic honeycomb structure object characterized by removing the above-mentioned film. 

[0020] By the approach of this invention, before sticking the above-mentioned film on an end face, the positional information of the 
eel edge in this end face is extracted. And after sticking the above-mentioned film on an end face after that, the through hole to a film 
is formed according to the positional information searched for beforehand. Therefore, since it is in the condition that the wrap film 
does not exist the eel edge in case the positional information of the above-mentioned eel edge is extracted, very clear image data can 
be obtained and very exact positional information can be grasped. Moreover, since what is necessary is just to stick a film after that, 
the permeability of a film is unnecessary and can also use a not transparent thing. 

[002 1 ] Next, invention of claim 8 is set to the approach of manufacturing the ceramic honeycomb structure object which comes to 
blockade a part of eel edge located in the end face of the honeycomb structure object made from a ceramic. A eel edge is set to an end 
face. In blockading some [ in the above-mentioned end face of this honeycomb structure object body ] eel edges, after producing the 
honeycomb structure object body which carried out opening, the positional information of the above-mentioned eel edge is searched 
for using an image-processing means to recognize the location of the above-mentioned eel edge. Subsequently Heat fuses or removes 
[ incineration ] the part which is due to be located in the eel edge which should be blockaded based on the above-mentioned positional 
information to the film which prepared a part of above-mentioned eel edge [ at least ] for the wrap sake, and a through hole is formed. 
Subsequently A film is stuck on the above-mentioned end face of the above-mentioned honeycomb structure object body, and the 
above-mentioned through hole is located in the eel edge which should be blockaded. Subsequently Make the above-mentioned end 
face immersed in the slurry containing end-face lock out material, and this slurry is made to infiltrate into a eel edge through the 
above-mentioned through hole, and while stiffening the above-mentioned slurry after that, it is in the manufacture approach of the 
ceramic honeycomb structure object characterized by removing the above-mentioned film. 

[0022] By the approach of this invention, before sticking the above-mentioned film on an end face, the positional information of the 
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eel edge in this end face is extracted. And further, before sticking a film on an end face, based on the above-mentioned positional 
information, the above-mentioned through hole is prepared to a film. Therefore, processing which forms the through hole to a film can 
be performed by the film independent in this case. So, it becomes unnecessary to take into consideration what affects a honeycomb 
structure object body or its other end at the time of through hole formation, and the workability of a through hole formation activity 
can be raised. 

[0023] Next, as for formation of the above-mentioned through hole to the above-mentioned film, it is desirable like invention of claim 
9 to irradiate a high density energy beam at the above-mentioned film, and to perform this film melting or by carrying out incineration 
removal also in this case. Thereby, the formation location of a through hole is controllable with a sufficient precision like the above. 
Moreover, automation of the formation process of a through hole becomes comparatively easy. 

[0024] Moreover, as for the above-mentioned high density energy beam, it is desirable like invention of claim 10 that it is a laser 
beam. In this case, the above-mentioned location which carries out an exposure, a heating value, etc. can be controlled by high degree 
of accuracy, and the formation precision of the above-mentioned through hole can be raised. 

[0025] Moreover, like invention of claim 11, formation of the above-mentioned through hole to the above-mentioned film can contact 
the heated fixture on the above-mentioned film, and can also perform this film melting or by carrying out incineration removal. In this 
case, facility cost can be reduced, while being able to use the fixture which has the same function as comparatively easy equipment, 
for example, a soldering iron, and being able to simplify the configuration of equipment rather than the case where it has high density 
energy beam irradiation equipment. 

[0026] Moreover, as for the magnitude of the above-mentioned through hole prepared in the above-mentioned film stuck on the above- 
mentioned eel edge like invention of claim 12, it is desirable to make it change according to the opening area of each eel edge. That is, 
the opening area of the eel edge which carried out opening to the end face of the above-mentioned honeycomb structure object body 
has some dispersion rather than is necessarily altogether the same. Especially as for the eel edge adjacent to the periphery edge of an 
end face, opening area is narrow in many cases. Thus, when dispersion is in opening area, according to the opening area, the 
magnitude of a through hole is changed, namely, when opening area is large, when opening area is small, a small through hole is 
formed for a big through hole. Thereby, in a subsequent process, a suitable quantity of a slurry can be made to be able to permeate 
according to opening area, and dispersion in the thickness of the lock out section can be reduced. 

[0027] In addition, the relation between the above-mentioned opening area and the path of a through hole can give and ask for 
proportionality. Moreover, the value of the above-mentioned opening area can be divided for every predetermined range, a group can 
be made, a fixed value can be defined for every group, and it can also consider as the path of a through hole. Moreover, it is also 
possible to use the other approaches. 

[0028] Moreover, as for the above-mentioned through hole, it is desirable like invention of claim 13 to be prepared based on the 
opening centroids of areas of the above-mentioned eel edge. Here, a hole is made in the above-mentioned center of gravity at least as 
preparing based on the above-mentioned center of gravity, and it means extending the area of a hole so that it may extend to the 
perimeter. In this case, a hole can be formed smoothly. 

[0029] Moreover, as for the above-mentioned through hole, it is desirable like invention of claim 14 that it is a configuration centering 
on the opening centroids of areas of the above-mentioned eel edge. A thereby still more smooth hole can be formed. As for especially 
the configuration like invention of claim 15 centering on the opening centroids of areas of the above-mentioned eel edge, it is desirable 
that it is either of the shape of the shape of an approximate circle form configuration and an abbreviation square, the shape of an 
abbreviation hexagon, and an abbreviation triangle. If it is these configurations, the arrangement toward which the slurry made to 
permeate through a through hole in a subsequent process inclined can be controlled. 

[0030] Moreover, the film made of resin or a wax sheet can be used for the above-mentioned film like invention of claim 16. As a film 
made of resin, for example, thermoplastic synthetic resin can be used like the above. Moreover, as the above-mentioned wax sheet, a 
paraffin series wax can be used, for example. 

[003 1] Moreover, like invention of claim 1 7, the above-mentioned high density energy beam is first irradiated to the core of the 
through hole which it is going to form, and subsequently it is desirable [ shifting an exposure location relatively spirally so that a path 
may become large gradually ] in forming the above-mentioned through hole using the above-mentioned high density energy beam, to 
extend to the magnitude of a request of the path of the above-mentioned through hole. 

[0032] In this case, a through hole can be formed finely, without leaving the wreckage of the removed film. Moreover, the high 
density energy beam of a comparatively low energy density is irradiated in this case using the diameter of a energy beam of a path 
smaller than the path of a desired through hole. Therefore, it can prevent that a high density energy beam passes a eel and reaches to 
the other end. So, when the film is already stuck on the other end, it can prevent damaging this. 

[0033] Moreover, as for the irradiation equipment of the above-mentioned high density energy beam, in forming the above-mentioned 
through hole like invention of claim 18, it is desirable to fix, to move the above-mentioned honeycomb structure object body, and to 
make the above-mentioned high density energy beam irradiate a desired location. To irradiate the above-mentioned high density 
energy beam, it is necessary to process, moving the high density energy beam irradiation equipment, a honeycomb structure object 
body, or both, and shifting a location relatively. 

[0034] In this case, the equipment which irradiates a high density energy beam is very precise equipment, and its weight is certainly 
heavier than a honeycomb structure object body. Therefore, the direction which introduces the equipment which moves the above- 
mentioned honeycomb structure object body can aim at reduction of facility cost, and improvement in the stability of equipment rather 
than introducing the equipment which moves high density energy beam irradiation equipment. 

[0035] Moreover, it sets for the above-mentioned image-processing means like invention of claim 19. The positional information of 
the above-mentioned eel edge In creating, the above-mentioned end face of the above-mentioned honeycomb structure object body is 
divided into two or more blocks, and the image data of the field containing the duplication section which laps with a part of block [ at 
least ] which adjoins a block and this concerned is extracted for this every block. Subsequently It is desirable to connect the image data 
for every above-mentioned block by lapping the above-mentioned duplication section, and to create the positional information of the 
above-mentioned eel edge in the above-mentioned whole end face. 

[0036] In this case, the unit of the image data extracted with the above-mentioned image-processing means can be divided into the unit 
of the above-mentioned block, and can be made small. Thereby, the precision of each image data can be raised. Moreover, each image 
data is extracted so that it may have the above-mentioned duplication section with the block which adjoins each other like the above. 
Therefore, by piling up the mutual duplication section, each above-mentioned image data can form the image data of the whole end 
face of the above-mentioned honeycomb structure object body with a sufficient precision, and can make positional information of each 
eel edge exact. 

[0037] Moreover, it is desirable for the above-mentioned image-processing means to perform extraction of image data using 1 set of 
cameras, and to fix the location of this camera like invention of claim 20, to move the above-mentioned honeycomb structure object 
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body, to locate each above-mentioned block in visual field within the limits of the sequential above-mentioned camera, and to extract 
the above-mentioned image data. 

[0038] To extract the image data of each above-mentioned block, it is necessary to move a camera and a honeycomb structure object 
body relatively. In this case, since it is not necessary to move the equipment containing a very precise camera when it fixes a camera 
location like the above, reduction of facility cost and improvement in the stability of equipment can be aimed at. Moreover, the 
equipment which discharges the above-mentioned high density energy beam, and the equipment containing a camera can be fixed, and 
equipment can also be constructed so that the above-mentioned honeycomb structure object body may be moved among both. In this 
case, automation of two or more processes can be attained easily. 

[0039] Moreover, of course, it is also possible for the above-mentioned image-processing means to perform extraction of image data 
using I set of cameras, and to fix the above-mentioned honeycomb structure object body like invention of claim 21, to move the 
location of the above-mentioned camera, to locate each above-mentioned block in visual field within the limits of the sequential 
above-mentioned camera, and to extract the above-mentioned image data. Also in this case, the approach which was excellent the 
account of a top can be enforced. 

[0040] Moreover, like invention of claim 22, when the block left other than the block which adjoined this block exists immediately 
after performing formation of the above-mentioned through hole for every above-mentioned block unit, and completing formation of 
the through hole in the block of 1, it is desirable to form the through hole in this ****** block. Compared with the case where this 
processes the adjacent block continuously, deformation by the heat distortion of a film can be controlled. 
[0041] 

[Embodiment of the Invention] It explains using drawing I - drawing 4 about the manufacture approach of the ceramic honeycomb 
structure object concerning the example of an operation gestalt of example of operation gestalt 1 this invention. As this example shows 
to drawing 1 1 mentioned above, it is a honeycomb structure object made from the ceramic for the support of the exhaust gas purge of 
an automobile, and is the approach of manufacturing the ceramic honeycomb structure object 8 which comes to blockade a part of eel 
edge located in the end face. 

[0042] In blockading some [ in the above-mentioned end face of this honeycomb structure object body 86 ] eel edges 82, after 
producing the honeycomb structure object body 86 to which opening of all the eel edges was carried out in the end face, as shown in 
drawing 1 , transparence or the translucent resin film 2 is stuck on the above-mentioned end face 861 of the above-mentioned 
honeycomb structure object body 86 so that the above-mentioned eel edge 82 may be covered. Subsequently, as shown in drawing 2 , 
heat fuses or removes [ incineration ] the above-mentioned resin film 2 located in the eel edge 82 which should be blockaded, and a 
through hole 20 is formed. Subsequently, as shown in drawing 4 , while making the above-mentioned end face 861 immersed in the 
slurry 60 containing end-face lock out material, making this slurry 60 infiltrate into the eel edge 82 through the above-mentioned 
through hole 20 and stiffening the above-mentioned slurry 60 after that, the resin film 2 is removed. Hereafter, this is explained in full 
detail. 

[0043] In this example, the above-mentioned honeycomb structure object body 86 was produced by extrusion molding. Using the 
ceramic ingredient which forms cordierite, the honeycomb structure object of the tubed long picture which has the eel of square a large 
number was produced, and, specifically, the above-mentioned honeycomb structure object body 86 was formed by cutting it to 
predetermined die length. In the end face 861,862 of those both, opening of the eel edge 82 of this honeycomb structure object body 
86 is carried out altogether. 

[0044] Next, as shown in drawing 1 , the resin film 2 is stuck all over one end face 861. In this example, the film made of 
thermoplastics with a thickness [ total ] of 1 10 micrometers which applied adhesives to one field was used. Next, in this example, as 
shown in drawing 2 , heat fused or removed [ incineration ] the above-mentioned resin film 2 located in the eel edge 82 which should 
be blockaded using through hole formation equipment 5, and the through hole 20 was formed. 

[0045] An image-processing means 5 1 for through hole formation equipment 5 to penetrate the above-mentioned resin film 2 stuck on 
the above-mentioned end face 861, to recognize the location of the eel edge 82 visually, and to acquire positional information as 
shown in this drawing, It has a heat exposure means 52 to irradiate the high density energy beam (laser beam) 520 at the above- 
mentioned resin film 2, and the control means 53 which determines the exposure location of the above-mentioned high density energy 
beam 520 based on the positional information from the above-mentioned image-processing means 5 1 , and operates the above- 
mentioned heat exposure means 52. 

[0046] The above-mentioned image-processing means 5 1 has the camera section 5 1 1 which captures the image of the above- 
mentioned end face, and the image-processing section 512 which forms image data. Although it is desirable to install more than one 
according to the size of an end face as for the camera section 5 1 1 , it consists of these examples so that the one camera section 5 1 1 may 
be moved suitably and sequential photography of two or more fields may be carried out. The above-mentioned heat exposure means 
52 has the C02 laser launcher 521 and migration equipment 522 which contained the control section of the. Although effectiveness of 
direction installed improved as a C02 laser launcher 521, in this example, 1 set of C02 laser equipments 521 were used on the relation 
of facility cost. [ two or more ] 

[0047] Moreover, the above-mentioned control means 53 calculates the location and opening area of each eel edge 82 based on the 
image data received from the above-mentioned image-processing means 5 1 , and determines the formation location of a through hole 
20 in quest of the location of the eel edge 82 which should be blockaded. Moreover, the profile location 22 ( drawing 3 ) for excising 
the resin film 2 of an unnecessary perimeter is determined. And the information on this through hole formation location and a profile 
location is directed for the above-mentioned heat exposure means 52, and it is constituted so that migration and exposure control of the 
C02 laser discharge means 521 may be made to perform. 

[0048] By using the through hole formation equipment 5 of such a configuration, as shown in drawing 2 , first, the end face 861 of the 
honeycomb structure object body 86 is photoed by the above-mentioned camera section 511, and image data is created. Subsequently, 
in a control means 53, the above-mentioned through hole formation location and a profile location are computed. In this example, the 
through hole formation location was determined that a through hole formation location will form the lock out section in the shape of 
[ to which the adjoining eel repeats opening and lock out by turns ] a checker. 

[0049] Next, while moving a honeycomb structure object to the bottom of the laser discharge main stage or moving a discharge means, 
the zero on the coordinate when being located directly under the camera section is put together. And based on directions of the above- 
mentioned control means 53, carry out the sequential exposure of the laser beam 520 from the above-mentioned C02 laser discharge 
means 521 , the resin film 2 is fused or incineration removed, and a through hole 20 and the profile location 22 are formed. 
[0050] This will be in the condition that the resin film 2 which formed the through hole 20 in the part which excises the garbage 29 of 
a periphery from the profile location 22, and is located in the eel edge of a lock out predetermined position was arranged in the end 
face of the honeycomb structure object body 86, as [ show / in drawing 3 ]. The activity from attachment of such a resin film 2 to 
through hole formation is similarly done to the other-end side of the honeycomb structure object body 86. At this time, the closedown 
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of one eel edge is carried out with the above-mentioned resin film 2, and it makes each ce! the condition of having formed the above- 
mentioned through hole 20 in the eel edge of another side. In addition, he does not consider as the shape of a checker, but is trying to 
pack all lock out members to the square which surrounding [ a part of] lacked. 

[005 1] Next, one end face 861 is made immersed in the slurry 60 containing end-face lock out material, and this slurry 60 is made to 
infiltrate into a eel edge through the above-mentioned through hole. In this example, as shown in drawing 4 , it carried out using DIP 
equipment 6. DIP equipment 6 has the cistern 62 into which the slurry 60 containing the end-face lock out material which makes a 
subject the handling section 61 to which the honeycomb structure object body 86 which is a work piece is grasped and moved as 
shown in this drawing, and the ingredient used as the cordierite after baking was put, and the control section 63 which controls the 
above-mentioned handling section 6. Moreover, the liquid level sensor 63 1 which detects the oil-level location of the above-mentioned 
slurry 60 is connected to the control section 63. 

[0052] In working using this DIP equipment 6, as first shown in drawing 4 , the end face which should process the above-mentioned 
honeycomb structure object body 86 is made into a lower limit, and it lays on the criteria base 64. Subsequently, the honeycomb 
structure object body 86 is held by the clamp section 611 of the above-mentioned handling section 6, and it is specified quantity 
********** Subsequently, the handling section 6 is moved and the honeycomb structure object body 86 is moved above the above- 
mentioned slurry 60. Subsequently, the handling section 6 is dropped and the end face of the honeycomb structure object body 86 is 
immersed in a slurry 60. 

[0053] At this time, a control device 63 computes the DIP depth from the data of the above-mentioned liquid level sensor 631, and the 
movement magnitude of the vertical direction of the handling section 6, and controls the handling section 6 to become a desired 
submergence depth, the eel edge 82 in which this formed the above-mentioned through hole 20 in the end face of the honeycomb 
structure object body 86 - setting — a through hole 20 - a slurry 60 infiltrates into a eel edge clitteringly. Next, the activity using the 
same DIP equipment 6 is similarly done to the other-end side of the honeycomb structure object body 86. 

[0054] Next, it calcinates, after drying the honeycomb structure object body 86 which made the above-mentioned slurry 60 infiltrate 
into the eel edge 82. While the above-mentioned slurry 60 calcinates and solidifies, serves as the lock out material 830 by this and 
forming the lock out section 83, incineration removal of the resin film 2 currently stuck on the end face is carried out. Thereby, the 
honeycomb structure object 8 which blockaded some eel edges 82 is acquired. 

[0055] Next, it explains per operation effectiveness of this example. In this example, after sticking the resin film 2 on the end face of 
the honeycomb structure object body 86 like the above, heat fuses or removes [ incineration ] the request part of this, and a through 
hole is formed. Therefore, the activity which forms a through hole is very easier than before. Especially, in this example, the laser 
beam 520 as a high density energy beam is irradiated at the resin film 2, and the above-mentioned through hole 20 is formed. A 
through hole 20 can be formed with a thereby very easily and sufficient precision. 

[0056] Furthermore, in this example, through hole formation equipment 5 equipped with the above-mentioned image-processing 
means 5 1 is used. Therefore, even if it is the honeycomb structure object made from a ceramic which cannot avoid easily that 
unescapable delicate deformation arises on manufacture, the location of the eel edge of the end face can be grasped correctly. Since 
transparence or a translucent thing is especially used as a resin film by this example, the above-mentioned image-processing means 
can be used effectively. So, compared with the case of the conventional handicraft, large improvement in efficiency can be aimed at by 
automating a through hole formation activity by using the above-mentioned through hole formation equipment 5. 
[0057] Thus, in this example, the process which blockades some [ in the end face of a honeycomb structure object ] eel edges can be 
rationalized, and the productivity of the honeycomb structure object 8 which made some eel edges blockade can be raised more 
sharply than before. 

[0058] In the example 1 of the example of operation gestalt 2 above-mentioned implementation gestalt, hardening of a slurry 60 was 
performed like the above by calcinating a slurry 60 to baking of the honeycomb structure object body 86 and coincidence. On the other 
hand, in this example, before making a slurry 60 infiltrate into the eel edge of the honeycomb structure object body 86, the honeycomb 
structure object body 86 was calcinated. Moreover, as a slurry 60, after restoration, after carrying out an air dried at a room 
temperature for 1 5 to 20 minutes, the sealing agent (for example, SUMISERAMU (trade name)) containing the ceramic which has the 
property hardened by hardening processing of the procedure of holding at 1 10-120 degrees C for 1 hour is used. Also in this case, the 
same operation effectiveness as the example 1 of an operation gestalt is acquired. 

[0059] The example of three examples of an operation gestalt is an example which changed the eel configuration of the honeycomb 
structure object body 86 in the example 1 of an operation gestalt. That is, as this example is shown in drawing 5 , it is the example 
which made the triangle the eel configuration which the honeycomb structure object body 86 has, and all the eel edges 82 have the 
triangular configuration. Also in this case, by the same approach as the examples 1 and 2 of an operation gestalt, the lock out material 
830 can be arranged at a part of the eel edge 82, the lock out section 83 can be formed in it, and the same operation effectiveness as the 
examples 1 and 2 of an operation gestalt is acquired. 

[0060] Furthermore, what should be observed is the point that the same through hole formation equipment 5 as the example 1 of an 
operation gestalt can be used also in this example. Like the above, by the image processing, through hole formation equipment 5 can 
determine a high density energy beam exposure location by non-contact, and can respond to change of the configuration for an 
exposure, and magnitude very easily. So, if the above-mentioned through hole formation equipment 5 is used, not only one kind but 
two or more kinds of honeycomb structure objects can be produced in the same Rhine, and large process rationalization can be 
attained. 

[0061] The example of four examples of an operation gestalt is an example which recognizes the location of the eel edge 82 in an end 
face 861, creates the positional information, irradiates a laser beam 520 after that at the end face 861 which stuck the resin film 2, and 
forms a through hole 20, before sticking the resin film 2 on the honeycomb structure object end face 861 unlike the example 1 of an 
operation gestalt, as shown in drawing 6 . 

[0062] In this example, as shown in drawing 6 , the through hole formation equipment 5 shown in the example 1 of an operation 
gestalt and the equipment of the almost same configuration were used. In addition, this function part used the same sign. And in this 
example, image data was first extracted for the end face 861 of the honeycomb structure object 86 (a) using the camera section 51 1 
using through hole formation equipment 5 from the upper part. 

[0063] At this time, the photography by the camera section 511 divided the end face 861 into two or more blocks, and performed it, 
respectively. And the image data obtained for every block is connected, and the positional information of the eel edge 82 in the end- 
face 86 1 whole is formed in the image-processing section 5 1 2. In addition, in case two or more blocks are photoed by the above- 
mentioned camera section 51 1, it carries out by moving the above-mentioned honeycomb structure object body 86 (a) laid in the shift 
equipment which is fixed and does not illustrate the location of the camera section 511. 

[0064] Next, the honeycomb structure object body 86 (a) is moved to the location of 86 (b) in drawing 6 with the above-mentioned 
shift equipment. And the resin film 2 is stuck on the end face 861 of the honeycomb structure object body 86 (b) so that all the eel 
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edges 82 may be covered. In this example, the same film as the example 1 of an operation gestalt was used. In addition, it is also 
possible to change into the thing of other quality of the materials transparently as this film. Moreover, there is not necessarily no wrap 
need about the end-face 861 whole with the film of one sheet, and two or more sheets may be combined. Moreover, the whole end face 
86 1 is not covered depending on the specification of the honeycomb structure object which it is going to acquire, but it is partially 
good as for a method of a chisel wrap. 

[0065] Next, the honeycomb structure object body 86 (b) is moved to the location of 86 (c) with the above-mentioned shift equipment. 
In moving the honeycomb structure object 86, it has set up so that the zero in the position coordinate when being located directly 
under the above-mentioned camera section 5 1 1 and the zero in the position coordinate when being located directly under the C02 
laser launcher 521 in the heat exposure means 52 may be in agreement. 

[0066] Next, in forming the above-mentioned through hole 20, the above-mentioned control means 53 asks for the exposure location 
of a laser beam 520, and the magnitude of each through hole 20 by the operation like the example 1 of an operation gestalt based on 
the image data received from the image-processing means 51. Here, in this example, the magnitude of a through hole 20 was changed 
according to the opening area of the eel edge which should be blockaded. As shown in Table 1, created the matrix of the opening area 
of a eel edge, and the magnitude of a through hole, it was made to correspond to this, and, specifically, the path of a through hole was 
determined. 
[0067] 
[Table 1] 







(mrn 2 ) 


(mm 




0.6 


0.64-1.0 


0.8 


1.0—1.4 


1 


1.4—1.96 


1.2 


1.96—2.56 


1.4 



[0068] Next, the laser beam 520 was irradiated and it formed the through hole 20 one [ at a time ] one by one. In forming a through 
hole 20 at this time, the laser beam 520 was first irradiated to the core of the through hole 20 which it is going to form, and it extended 
to the magnitude of a request of the path of a through hole 20, shifting an exposure location relatively spirally subsequently, so that a 
path may become large gradually. And the through hole 20 of the approximate circle configuration centering on the opening centroids 
of areas of a eel edge was formed. 

[0069] In order to make a through hole 20 in such a procedure, the smaller one of the light diameter of a laser beam 520 was desirable, 
and made it the light diameter of 0. lmmphi by this example. Moreover, also as for the reinforcement of a laser beam 520, it is 
desirable to consider as the minimum weak thing which can incinerate the resin film 2. In this example, it was set as the output of 3- 
5W. Moreover, it fixes and the irradiation equipment of a high density energy beam carries out the sequential exposure of the through 
hole location within the limits which can be irradiated [ which was prepared in irradiation equipment ], moved the honeycomb 
structure object body 86 (c) with the above-mentioned shift equipment, and made the desired location irradiate a laser beam 520 
further about that through hole location that exists out of range at this time. 

[0070] Next, the through hole 20 was formed in the other-end section of the honeycomb structure object body 86 as well as the above. 
After that, processing of permeation at the eel edge of a slurry, desiccation, and a baking process were performed like the example 1 of 
an operation gestalt. 

[0071] In this example, in case the positional information of the eel edge 86 is acquired by the above-mentioned image processing, a 
eel edge can be seen directly and can be carried out. Therefore, the image data more exact than the case where the resin film 2 is seen 
through and photoed like [ in the case of the example 1 of an operation gestalt ] can be obtained. So, the operation precision of the 
formation location of a through hole 20 can be raised. 

[0072] Moreover, in this example, the magnitude of a through hole 20 was changed like the above according to the opening area of 
each eel edge 82. Thereby, a suitable quantity of a slurry can be made to be able to permeate according to eel edge 82 opening area, 
and dispersion in the thickness of the lock out section 83 can be reduced. 

[0073] Furthermore, in this example, since the configuration of a through hole 20 was prepared in the approximate circle form 
focusing on the opening centroids of areas of a eel edge, when making a slurry permeate, it inclined smoothly and was able to carry 
out that there is nothing. Moreover, when forming a through hole 20, the laser beam 520 was first irradiated to the core of the through 
hole 20 which it is going to form, and it extended to the magnitude of a request of the path of a through hole 20, shifting an exposure 
location relatively spirally subsequently, so that a path may become large gradually. By performing this processing, incineration 
removal was carried out certainly and the resin film 2 which existed in through hole 20 part was able to prevent that wreckage 
remained. 

[0074] Furthermore, it fixes and was made to move relatively the location of the above-mentioned camera section 5 1 1 and the C02 
laser launcher 521 in this example with the shift equipment which does not illustrate the honeycomb structure object body 86. 
Thereby, reduction of the facility cost of the whole equipment and improvement in stability were able to be aimed at. The operation 
effectiveness as the example I of an operation gestalt that others are the same is acquired. 

[0075] After the example of five examples of an operation gestalt recognizes the location of the eel edge 82 in an end face 861 , creates 
the positional information and forms a through hole 20 in a resin film after that before it sticks the resin film 2 on the honeycomb 
structure object end face 861 unlike the examples 1 and 4 of an operation gestalt as shown in drawing 7 , it is an example which stuck 
this on the honeycomb structure object end face 861 . 

[0076] Also by this example, as shown in drawing 7 , the through hole formation equipment 5 shown in the example 1 of an operation 
gestalt and the equipment of the almost same configuration were used. In addition, this function part used the same sign. And in this 
example, the positional information of all eel edges was first searched for like the example 4 of an operation gestalt using the image- 
processing means 5 1 of through hole formation equipment 5. 
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[0077] Subsequently, in this example, as shown in this drawing, the resin film 2 wound in the shape of a roll was stretched 
horizontally, the laser beam 520 discharged from the above-mentioned C02 laser launcher 521 to this was irradiated, and the through 
hole 20 was formed. At this time, relative migration with the C02 laser launcher 521 and the resin film 2 fixes the resin film 2, and 
was performed by the approach of moving the C02 laser launcher 521. Moreover, the zero in a position coordinate in case the 
honeycomb structure object 86 is located directly under the camera section 5 1 1 , and the zero of the position coordinate in the 
condition of having stretched the resin film 2 horizontally are set up so that it may be in agreement in the optimal location. 
[0078] Next, the resin film 2 which formed the above-mentioned through hole 20 was cut with this example to predetermined die 
length, and was stuck on the end face 861 of the honeycomb structure object body 86 by an operator's hand by it. And the excessive 
part of the resin film 2 was excised after that. Such an activity was done also in the other-end side of the honeycomb structure object 
body 86. Others are the same as that of the example 4 of an operation gestalt. 

[0079] A through hole 20 is formed in this in the condition that the above-mentioned resin film 2 exists independently in this example. 
Therefore, there is no fear of the fault of being as incinerating the resin film 2 already arranged in the other end side **** [ and ] 
arising to the honeycomb structure object body 86, and formation of a through hole 20 can be performed easily. [ that a laser beam 520 
is irradiated ] The operation effectiveness as the example 4 of an operation gestalt that others are the same is acquired. 
[0080] The example of six examples of an operation gestalt shows an example of the art of the image data of the image-processing 
means 52 in the examples 1 , 4, and 5 of an operation gestalt. In creating the positional information of the eel edge 82 in the image- 
processing means 5 1 , as shown in drawing 8 , in this example, the field containing the end face 861 of the honeycomb structure object 
body 86 was divided into nine blocks SI - S9. And as shown in drawing 9 and drawing 10 , the image data of the field containing the 
duplication section which laps with a part of block [ at least ] which adjoins a block and this concerned was extracted for every block. 
[008 1] As shown in drawin g 9 , specifically, the profile of block SI is carrying out the shape of a square surrounded by the boundary 
line of Rl 1-R14. Moreover, the profile of block S2 is carrying out the shape of a square surrounded by the boundary line of R21-R24. 
Similarly, all the profiles of Block Sn are carrying out the square surrounded by the boundary line of Rnl-Rn4. 
[0082] Therefore, the duplication section which surely belongs to both exists in the boundary part of an adjoining block. For example, 
both duplication section S12 exists in the boundary part of blocks SI and S2. Furthermore, both duplication section S16 exists in the 
boundary part of block S 1 and block S6. Therefore, as shown in drawing 9 , in case the image data of block SI is extracted, image data 
including these duplication sections S12 and S16 is extracted. 

[0083] Moreover, as shown in drawing 10 , in case the image data of block S2 is extracted, image data also including the duplication 
sections SI 2 and S25 with blocks SI and S5 and the duplication section with the block S3 which is not illustrated is extracted. And in 
case the image data of other blocks S3 - S9 is extracted, image data including the duplication section with an adjoining block is 
extracted similarly. 

[0084] Next, in the image-processing section 512, the image data of each block SI - S9 is connected by lapping the above-mentioned 
duplication section, and the positional information of the above-mentioned eel edge in the above-mentioned whole end face is created. 
At this time, location ****** of each image data is performed by piling up the image of the same eel edge 82 which exists in the 
above-mentioned duplication section with a sufficient precision. There are various approaches as a concrete control algorithm. 
[0085] By adopting the extraction approach of such image data, positional information with a very high precision can be acquired. 
That is, since the part which is distant from a core will be in the condition of having seen from across, the image data obtained from 
one camera serves as such exact information that a visual field is narrowed. Moreover, the top where the magnitude of the eel of the 
above-mentioned honeycomb structure object is very small, since grasp of the area is very important, very highly precise image data is 
required. Therefore, it is effective to combine two or more image data extracted and extracted within the comparatively small visual 



[0086] And especially in this example, the joint precision of each image data can also be raised by creating the image data containing 
the above-mentioned duplication section. So, the positional information of the eel edge 82 in the whole end face of a honeycomb 
structure object body can be grasped in character coldhearted. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the process which sticks a resin film on the honeycomb structure object body in the 
example 1 of an operation gestalt. 

[ Drawin g_2j The explanatory view showing the through hole formation process in the example 1 of an operation gestalt 

[Drawing 3] The explanatory view showing the condition of having formed the through hole and profile location in the example 1 of 

an operation gestalt. 

[Dr awing 4] The explanatory view in the example 1 of an operation gestalt showing the immersion process to a slurry. 
[Dra_wingJ.J The explanatory view showing the eel configuration of the honeycomb structure object in the example 3 of an operation 
gestalt. 

[Drawing 6] The explanatory view showing the process to the through hole formation process in the example 4 of an operation gestalt. 
[ Drawin g 7] The explanatory view showing the process to the through hole formation process in the example 5 of an operation gestalt. 
[Drawing 8] The explanatory view showing the division condition of a block in the example 6 of an operation gestalt. 
[Drawing 9] The explanatory view showing the field of block SI in the example 6 of an operation gestalt. 
[Draw in g 10] The explanatory view showing the field of block S2 in the example 6 of an operation gestalt. 

[Dr awing 11] The explanatory view seen from the (a) cross section of the honeycomb structure object in the conventional example, 
and the (b) transverse plane. 

[D rawin g 12] The explanatory view showing the lock out process of the eel edge in the conventional example. 
[Description of Notations] 



2... 


a resin film, 


20.. 


.. a through hole, 


22.. 


. a profile location, 


5 ... 


through hole formation equipment, 


51 .. 


. an image-processing means, 


511 


... the camera section, 


512 


... the image-processing section, 


52.. 


.. a heat exposure means, 


520 


...a laser beam (high density energy beam), 


521 


...a C02 laser discharge means, 


522 


... migration equipment, 


53 


. a control means, 


6... 


DIP equipment, 


60.. 


. a slurry, 


61 


. the handling section, 


611 


... the clamp section, 


62.. 


. a cistern, 


8 ... 


a honeycomb structure object, 


81 .. 


. a septum, 


82.. 


. a eel edge, 


83 


. the lock out section, 


830 


... lock out material, 


86 .. 


. a honeycomb structure object body, 



861,862 ... an end face, 
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[0 0 1 6] IS^4©^DJ©J:^{C. ±12^3? 
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c>. commit. ±127 -<)VA<omm$>i>^tiMMm 

CO.U-f, YAGI/- !f3£8*©U — !f«H#««fc 

[0017] ^CtC. M$g(5©ft01t*. vN.=.;t/Atf|&<* 
©J&ffiKHaP L ?c-fe^^gpcD^ < <!: fc— SSfcH 5 <fc 5 

©•fe^gpoDfiS^sa^^iftWS/cfeoMjl^^ 10 
gtftoT, ±iB^EtCBA0«W^±te7 ;UA£j8jfi 

B*ffc£ L r ±BBHMWW#R*»fW SftUSP^Ki ** 
[ 0 0 1 8 J *«w©Sji^3gR^a{c*ji,>T:«. ±IB 

r. ±iim^&s.^jv^~^~A<Dmmm&^<n^ 20 
<t^tc, ±ieiiiffiSai*;u=* i '-e'-AW, ±fe£Htt$ 

[0019] ?fctC. sj|JjeS7<Z>#&Wtt. 5 » *>§«© 
j\ - i3 a tiJj§<*©iSffiK:{iiB-r -S Hr ;b3gg|3©— S|S£&« 
LtS;5-fe5s v f ^i*A*jSf**«ji-rs^«:te 
«,»-C. ^;u«SB«:ffiffi{c*st,»-cpgn3l±/c/>-*A«|jg 30 
{**#*fHKl/fc«. &^-#A#&flE£{*©±iBif3S 

^©(aatsfB***. ;xi>-c. ±ia-feji/^su©^^< i 

fc— §P%S 5 J: 5 (c±ta^ -27 A«tjgi**(*©±iB^ffi 

tc-? ^^A^aioww. aa»"c. ±ia(4att^Btc8-^i,» 

0»«l**t»tt«ai|»*O , C*il^:«r*JiJEl/. 3c<.»r. 

'J -*±EJta^*iiO"C-biWB»«:«AS*. 40 
*©«. ±K^5';-41K^k3#S4*tC±iBP -f JbA 

[0 0 2 0] ±iB? < ;UA£ffiBtc 

ttOtttt&frtc. Kfflffi«:*jW4-fe;uJga©{iBW««: 
!$B*T&. fLt, ^®CC±fB7 ^;UA5:BAS: 

Ofc». *at»H*fcttatlMR«:i/A;*Jo"C. 7-*;UA^ 
©Sii^©^RS*tf^. *©fc«>. ±8B-te JUift8tf©{4B 
t»*R£lSKTS|!SK:tt:. 9 7 •< 

l/tl,>^C>imT*5©T, #««:iM!«c!Mfc? r -**: 50 
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#-c**. -e©atc7 ^juA^iAo^wntf *(->© 
-c. y a ;UA©2ijai4W!&g& < . awrttufcofcffl 

[0 02 1] iidaB8©*M». 5 v *S¥© 
* Aflt jS#©iSffi«:ffiBf S -feiMllrtM)— W*BJ* 
5 ^f^-*A«jS(*^SJij&-rS^ffi{C*J 

i>T. -b^iSiau^WSMtcfcO-ceBPStt/c^-^AWjg 
f$##£<l:3¥L/d£. K^-*A«tit^2|s:<*©±iBiSS 
(c*5W^-gB©H2;UiSS|J«rKS-r5K*/£:»J . ±SB-fe* 

«sn©(aa ?ris^-r -2. ®«Ma^is:* ffi t » r ±iB-b;uffl 

gP©(iBtff#S£*«>. X^-C. ±13-fe;UiiSgP©4>&< £ 
i>— fflZW.'itclblcmffiLtcy ■* -rt/ACCttU ±gfi<4B 

ts$R{cs-^^rra^-r^#*^«sp{c{4B-rs^5£©si5 

0. ±fB/N-27A«ja^*{*©±fB^MtC7 4 

•5'J-(cSjB3l+. S^^U-^ifBMii^^jiC-C-b 
<h*«C±sB7 •< ;UA*|^*^4C<!:?r^ait<!:rS-fe7 5 
[0 022] *|%HJ©^r«. ±tB7 ^ Jl/A^^ffiK: 

teo#w-5Btrfc. fs^Mcctj^s^juffigiJwffiBtwa* 

frtc. ±ia{4B«IBKS-^^-C7 ^;UAK:ML-r±fB« 
ii^fclftW'S. *:<Dtceb. C©ti^(c«, 7^jUA^© 

«i!5A:©^jS*tf Stem*? 4 ^A^artf ^ c i*i-c 
-enas. mji^fiRB^tcfcor^-^A^j&tt* 
«:* •*.c»w*©««cuiH!^s(i-r «fc vj:ci t#«-r 

[0 023] ta^go^Ccfc^tc. C©JS^ 
«cfc, ±IB7 ^;UA^©±iBSa^©JBfiX«. i!5?SB@[i 
^.^^-If-A^rigB^ ^ >l'At,Cffi2iLX&7 4 

<,>„ CtltCfcO. ifBii^^C ma7v:©^fiS;{4s«:ffl 

[0024] s tc. nmm i o ©^© «fc 5 ±gaffi 

complete. ±.nmto? mmrm^n 
&-v®Wtzctwez, ±iB»ji?v:©^ffle*ffi]± 

[0 02 5] S/c. If^Jll I <D5m<D ±IB7 
^Jl/A^OilBJIji^©^^, »n^Lfc^;S:±SB7 
a A{c««4S ti-rig^ ^ ^A^^i4*sm*^aK?^ 

Si^;b^-f-Al§3^E€r<ix.SJi^J: 0 fcJtl$W 
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[0026] ttc, 1 2 ©&!£©,£ 5 cc. ±IB-fe 

;*©*■*<*«:, s-fe;u*ssp<Dggnffi»tcic;Drg:{b$ti- 

5Ci*i>fSH>. BP%. ±8B^x#Aftjg#:$(*©iia 
-cti&<. ^©tf^S^WLT^s. i&ja© 

[0 027]ftte, iieraPMSiSa^cDStCM^ 

§aggpffiS©fii*0f 5£©«sh t: <t r 

{^•P. &^JU-7*t-£K-;E©ffi£S»TS»;*©a<»: 20 
-fSCifc-CSS. gfc. ^©ffe©2ri££flit,>SC<»:*> 

[0 028] ttc. n&m 1 3 <Dmi<DJ: -5 K. ±gBS 

jK^b. ±ie-fe^isgB©p8Pffia©S'i>«cs-3«,>:c39:w 
*=>nst <tawsiA>. cc-c, ±gas-i>ccg-3urg8: 

W5tB, 'Ptt < £ ±IBm'^{C5t4 *», -e© J§ffl (C 
[0 029] &tc. SH#m 1 4 ©IfeBjjcDJ; 5 _h|g^ 

mftte, ±fB-b^§i5©ggpffia©ft^ ; &*^i L/fc^ 30 

^©^fiS*tf^C<t*lr*€.. #{C. W^l 5©H 

tcmmt. v&n&BVi. wmnrnvi. w,KnmwMfv& 
ttx$>tu*. ■z<D'&<DJMicimxmmK>S:ftLxmA 

[0 030] */c. 1 6 ©3£91©<i: 5 K, ±IB7 

i>5ci*i-c?5. Hingis -^UAiu-a*. ±ga©tr 40 

±ga9?*;^>- hiurti, 0J*.tf, 
>^ 9 v t> * zmi.* Z> C t WX # 

[0 03 1] £tc. ft>m 1 7 ©1693© J: 5 K. ±IBiS 

S?S J- * e- a c »r ±KSaft fcff^-r £. tc 
fl5/&o£3£T*M:^©*'frcc*ti,-cfi 
MK±fBS®Kx*;i,*--tr--A£jSfctu ;*c»-c. fft 

^6 0ft**6±IBfiil:^©&£mig©A-£ S *-CElf 4 
Ci*WSLx^. 50 
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[0032] C©16^«:t3:. ^ ;l>A©g|$£ 

t»s©i*ji/¥-t-AS*ffl^r. J±iaam>x*ju 

¥-ffig©&ffigx*jl^-t-A£J®!*hr£.. *©fc 
tf). «ffiSx^Jl/^-f-A*ii2;U?riijaorffe^$-C 

(B 3 if *> c t £ m± r i> ci *i v * -s . 

[0 033]3lfc, smm 1 8 ©fiBJoj: ^ JC. ±gB« 

-A©flg84«gB@SL. ±!a^-#A«Jjg###;&;£ 
ttrBFrH©{4a{c±fBi*ffiSi^;l-^- A*fl3 
tt3-t±SC:i*W*LU 0 ±IBii5Sgai^;U=¥"-t-A 
*fi8W-r-StS^-{c«. -e©lSffiSx*;U^-tr-A^S>f 
^g<tMr.*Afl|jil*^:{*©^rn^. *^C»«P*«r 

[0 0 34] C<Dm&, ]i!?Bgx^;l/^-e-A*MI^ 
•rS^Bt*. ^«{CifSffiAj:$|g-c*o-C^x*Afl»ig{* 

A^^S4^ii|-r JSS*«At S J: *) h , 
±gB^ x ij A«fcg(*#{*£ ^Ift-T €>^S«r« AT 

[0 035]*/c, f«*5 1 9 ©«BJ©«t ^ tc, ±f3iS 
«6«*««:*lC»"C». ±gB-bJUW©fiiStfffi=&^R£ 
-r-Stc^fct). ±i3^x*A«ig^2(:«w©±IB^ffi%ffi 
Stw^p ^^fc^SilL. s^^a -j ?Ci.K.. 2j&zfnv 

s^n v 2 thorns- 5r*±iam«si5*a)i o^to 

[0036] c©i8^«:«. i&mmm&mc&->x 

*«±!B©c:£ <m*)&'?7'0 "J ^<b©±IBfiffigP«:W 

sc > ©sffiSP*s*3^ fr-tt sc<t«:j:^r±ia^x*A 
filit^^iSli^it©!!*^- 3"SrfilSJ: < JUsTf S 

[0037] * fc. 10*9 2 0 ©^BJ© «fc 5 ±saii 
(fctoOHMStt. iii»7 :r -5f©JSB{?: 1 ffl©*^7iffll' 

rtfi\ fr-o. K*>7©aa«@SL/t*j#. ±ib^ 
x* A«jg(**ft*«.«bs axminkSit} * ?<Dtm ts 
HrttcifBST-a i'^ttgS-lf-CiiBiiiSl^-f 
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[0 038] JzlEST/a v tHDm&T-ZZtm.TZ,® 

*&ib-ti><mifit£wc. wtm^x h©<s&. ass© 
* e - a zmi? i> &b. 1 1> * ? i & ts ms. t * 

[0039] £tc. 18*11 2 1 <Dft*A<D «fc 5 K. ±15® 

-cm*. ±52^x*At»jS{**t*«HSLrte 

ffifttoftSfcSlStif -5 C <!: &~C% Z. 
[0 040] £tc. IS*3S2 2 ©#SBJ©J: 5 fc, ±ISS 
ii?t<D^R5t{i. ifB&T'ci * 1©7" 
a^^tcJaWsaa^OJf^A^TU/cit^tcii. tfc:/ 20 

[0 04 1] 

[#638©fl*i©BS!] XIIMffl 1 

©Sij&£i£«:-?*. 0i^H4*fflCirsiHj-rs„ 

■Ctt. NifiO^Hl l«c^tc:i<. $MB.<DXMxm 30 

x. ^©iBHitcflai-ri-fejMawj©— »*BH*L-ca4 

[OO42]01{CStCi<, -T^r<D-feJU«8S|5?:^ 

fcfg. K^-*A*jtfln|s:«E8 6©±KMrafi«C*5W&— 
gp©-te;Ufflg|58 2*K^-Ti(c*feO. ±sB-feJUi£g|S8 
2*H9J:9KJbE^-*A*afla«*8 6©±fBi&® 

8 6 1 K.m.m^mmmomm-y a ;ua2 tuotro 

4. 3ct»r. S2«:^-rcr < !:<. BUS-r^#-fe;U«SSB8 40 

CTi < . JifBffiBB 8 6 1 £48BWSl**^W-f -5* 
7';-6 0(CjS«d«. <J-6 0 4±IB»ii5 : v:2 

0£aOT-feJl>4gS|5 8 2«C&A3-t*. -t©», ±IBX7 

>; - 6 0 *wbs-tt* i*K«ui7 ^ jua 2 

[0 04 3] *WVf£. Jb&>i*Ail(**#8 6 4 
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nemss s tc w&ir z> c t «c «fc *j ±12^ - * a atjiflE 

#{*8 6 4#fiSbfc. C©^-*A«Ji*(**<*8 6©-fe 
JUSSB8 2 ii-e-©W*©JSffi8 6 1. 8 6 2 ICte^Xlr 

[0044] 0 1 ecnvr cri < . —u<Di&W& 6 
i ©gstcttMg? < >v a 2 o tt» s. - 

S58 2«Ctt«-r*±E«BB7 ^;UA2*«UCj:»)«iHl* 

[0045] mwiCTik-r ct < . rx^am 5 w. 

±IS»®8 6 1 (CBA0#W/cJifB«}fll7 v JUA2 
l/TtftJifl9K:-fe;H88B8 2©[4S i S:i2iaL-rfi[gtffa* 
ff*iS«s^a^©5 l i. ±iB«flg7 -f ;UA2tciB;ms 
x*;U^-t-A (U-if3fe) 5 2 0 ^JRWrSftfiRI* 

«H5 2t, ±eH«t«»#S5 i*>e>©&at»«tcs 

-5l>r±iBJSffiffix*JU=f-e-A5 2 0©MI4<4a* 
9y£L-r±iB5?SJlW#f25 2 &!Rftt-*Mfll#gt5 3 4 

[004 6] ±IBiij»^ll^S5 1 tt. ±IBiSM©i®« 

*si9)itf*^7a55 1 li, ®«7 s -**j&K-rsn 
fltA»His5 i 2 i**rr*. *^5gp5 i i it. %m<D 

lo©*y5g|J5 1 1 ejra»ft3ttT«tt©Mtt£M 

co t u-immtts 2 i <b-€-©-e©rasu4rtiab 
tc&mams 2 2t£muxi>z. co,u-f»«« 

S5 2 1 <b L-C«. «»R«OA:*3&i«**J|5l±-r4 
*J. *6»|-C«i9:«|3 ^ h©B8^± 1 m<DC O, U— tf« 
S5 2 l*ffll»fc. 

[004 7] SfcJLEMIIttite 3«. JiSBBBfiiiflS^ 
135 l35>f>SWBX-3/ciS«7 r -^*StcSHr^gi58 2 

©tt«*#»T»a^2 0©JI3J«ti«*ifcJ&J-4. * 

{4S22 (03) i&itrz. *ot, c©sa^sE 
fiissvfaw{4a©tsffl*±iBj»j®w*e5 zk«wl 
tco, u-if«**a5 2 1 <D&wj&ifmsm®*ft 

[0048] c©i 5 &flhftoffartjKattB5 

4CiKJ;ip, 02tC^-rC<!:< . *r. 

i**f*8 6©*SE8 6 1 *±IE^^7g|55 1 ltcJrOJg 

fci>r±iBSa7^fiRfiiaacmwffiiB?:©ttri. * 

WtB. Jta^*BRffllBB«»r*Hs^*»S»S«Cl«IP4 

H**«*)a-ritrtt«*«K:Ha»*jBBsr -a* ^»a 

[004 9] ^(C. ^-*At»a<*4U— tf«34i©T 
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iSTK{iKT*4t©ffi&±©jl.£££fc>-r. ZLX. 
±iB$IJiai^©5 3©*g^«:g-3t>-c, 1MZC0, Is— V 
#684^125 2 1 frh Is—Vft5 2 OZm-XMMLXmffi 
y ^bA2iiSSlSfc«iSI»*ir, Sil;A:2 0Rtf 

[0050] cntcto. 03(c^-reri<. -^-*;a 

8 6 ©iSEKtt. teSPfitS 2 2 «fc «3 fe S*S© 
ICtiLS? StmtCMMK2 0 *HWfc»«7 H )l> A 2 *S 10 

#8 6©f6*©igBK:»urt>ra»ctf5. c©4#, 

BLtSti. ^©*A««c±IBJBi;*:2 0*»isSL;te 
N. Ha©HWJW<lWfcjE#»«c*tl,r 

[ 0 0 5 1 ] JfcK. -#©«§® 8 6 1 £JSflSK&#£^ 

*rr*x5y-6 0K:«»3i*. tax 5 y - 6 0 £±ia 20 

SSft*SCTHsJUilSawcjgA3-e.&. *fi^"C«, 134 
^B6(J, PJ0fC7jVrC"4< . V- t>X$>Z^~*) & 

*§Hfl»*t *#*r 5 x 7 y - 6 o *Anfcis«i 6 2 
4. ±ie^> f v>^nte«tnrr snwawe 3tt# 
r*. */c. $ijtaigp6 3(t«. ±tax 5 y - e 0 <Dwm 

[005 2] C ©■?* 4 9 ?mm 6 *ffl(,»rf»*ff 5 K 30 
±(CKSTS. our. ±Se/»Fy>f»8©*5> 

■%mft*>±.tfh. ^c>-c^>Fy>yau6*«;jfcL-c± 

IS* -7 'J - 6 0 <D±35K.^--t3 A«ji^^8 6 £&ftb 

#1>T. ^>Fy>fW6*T»3-»T. 
Afl|j*<**#8 6©jS®*^7 y-6 0F«3«:«!S-r*. 
[0 05 3] C©£#. $«ffl)^g6 3«. ±ia?SS42> 
1f-6 3 l©^-^. ;-OFy>^S|56©±T:fr|£j© 40 

•5ct^tC^>K>J>yg|J6«:*ir(a)-r.5. C*l«:j:0, ^ 
-*At83i(**ft8 6©fflffiK:*$C»r«. ±IESjl7t2 

0^rS:c-t/c-fe;uS8SP8 2«ctei»r«. »ii;A:2 oa>6#> 
6*7 y-6 0*i-bJl/4SgPtcSA-T5. #tc. IB]®©^ 

©flb#©*ffi(c» l. r fcUHfcctT 5 . 

[0 054] ±B5*7y-6 0?r-b;UiSgiJ8 2{C 

«A$i*fc^-#AtiJ&&#<*8 6£&£3ttfcfg. & 

j?x-r&„ cnccto. ±eax7 y-6 ojW&bri, raft so 
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L,THSt*8 3 0 4ftoT&']ggB8 3 «rff^TS 4« 
*<*ftS. CfttCfcO, -§|5©-b:;t<iSg|58 2 IrHIlfc 

^X*7A«li&f*87W#6ttS. 

[ 0 0 5 5 ] *W©flPffl«ft*tCO*Bi9!-i-*. * 
MX\Z, ±IB©{T4<. ^-*At»jgfta)s:(*8 6©JSS 
CCWJIB7 •/ ^A 2 0 ttttfcfft. C *i©gf SSP7>«:i» 

cc«ti3?gB!i!X««in^5febr»3i?A:4^fisr4. -e-©fc 
©, nmfc*fcm-z\*mm*&*)i>imi<tfo%-x8> 

mtc, *Wr«. ffiSjgi^Ji^-tr-AiLT© 
u— 5 2 o 5rtt«§7 ^ jva 2 tcjHWi/TiJBJtaTt 
2 0 saws. cttfcfcO. #«(cgafc*^t9S<t< 
SilTC 2 0 *»JSW Z> C 4 J&i-C If s„ 
[005 6] 3 *^-Ct*. ±g3Ei<Si#HI3M85 1 

^Jjfi^W^S3i5*^DSC4 4jSW*i/ct,»-fe-7 5 9 
>;SSicr)^-*A«j&«:-C«>-3r^. -€-©*Sffl©-fe^ffig)J 
©14a*iElit«cffifflf £C4#T?&*. !Hf«:*^t?«. 
«H§7 ^ JUAi UXmW£tcit¥-mBJI<Dt > <D>S:mm<0 

x. iMm&tiSB&WLzmmscmm-t ^cim*. 
•etite. ±iaS3®A:^^H5*ffli^c 4(cj:o-c, 
S3i^jf^^*ett^-r4c4{Cct«5. ^*©^ig 

©lS^4tt^rAi®)itl^|Sj±*SS C 4 *i"C# 
[0 057] C©<fc5K:. *WC«. ^\^*A«Jt{$© 
igffi{c*jW.5-S|J©-fe;U}SgP4EflS-rsxS4^S<b-r 
4Ci*T*, — gB©-feJU«SSB£KS3i*fc^-*;Atj» 
iS^S©^^^*.!;'? *>7vitI«:|Sj±$^5C 4AJ-C 

[0 05 8] 2Bt£Sffl2 

±iEsawB««nc*ji>rB. ±ia©c4<, x^y- 

6 0©®{t*. ^-*A^j»^(*8 6©^4|B]B#fc 

^7 'j-6 o*^fi£-rsc4tcj:f3?f-5fe. cntcit 

U $fHt?tt, X^y-6 0«:^-*A«j&flc*:»8 6 
©-b;l/S8SPk:?fA$l*Sfr«:. ^-77A^«c$:»8 6 
Zmmutc. ttc, X7iJ-60iUB, 5t»f*. ^ 
iST 1 5~2 0?>Bl?e*U/c^, 110~12 0*C-C1 

B#m{f}$-f i 4 1 » ^ mmoimitmmic ^mitr^^. 

a (i&?a«> ) «rfflt»4. c©ti^«:fc. mmtmi 
4 R«©^ffl j»»3W» ens. 

[0059] XN901tM3 

HiSJ^SSWl «CteW-4^-*A«jS«c*:«:8 6 

5{c^-rc:4<, ^-*A»jg«:*«£8 e^w-ri-b^ 

BttZ^fSBtUtcWXib'sX. -r^T©-fe^SP8 2 
*J=A»©»tt«rWurt»&. c©tfi^cct>. 3Klwtt 
«1. 2 4H«©*tt»cJ:0. -feil/4igSB8 2©— SPtCBB 
S«8 3 0 41BSOrHS6B8 3*»fiSr*C4**r 
#. jUS^SSWl. 2iBI»©f¥ffl«»#ff6ti*. 

[0 06 0] 3 6ft. aar^srcitt, ^(^©ti^cc 
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Sffi^anastt. ±i5©<ri 

3©£{tK#fci&TSiiK*tfc;-c#s. -etift. ±is© 
zm^tm. 1 w^»t«t < mmm. 

(006 1 ) XitfgflMU 

m 6 «c^-r c i < . mmmmm i & a«c 9 . " io 

-*/At»iif*iSiffi8 6 ltctttti? -<Jl>A2 4&5«5ttW* 

mrtc. *ss8 6 i(c*t**4s*jm*8 2©{aa*g5iau 

DttWfcifiE8 6 1 (CU— fft5 2 0 5rflg*fOrSii7v: 

2 ofciawseu-c**. 

[0062] m 6 (cth-t ci < . mmmmm 

1 rinL/cSji^R£«a 5 trnmrnvmimtm* 

jtf*86 (a) (0^18 6 15r±^e>/7^-7g»5 1 1 20 

[0 06 3] C©£#. *^7§|J5 1 ltCj:-5>JfSJtt. 
Si®8 6 1 *mSW?u v tlCftV. -Ztl^inft ofc. 

xmmQ 6 1 ^«:«:*jW-S,-feJl'aaJ8 2©{4Btf$fi£il 
{&&SSB5 1 2t,cts^xBf£ti. ±IB*>7gp 
5 1 l(CJ:9«&©^P?*£lSfgTr£l£fCtt. 
SP5 1 1 cD{ag£@5£LTtei*. H^kftl^TiSBfc: 
iSHSn/c±ie^-*A«3g{**(*8 6 (a) £#i&<* 

^rtf^„ 30 

[0064] ±fE#*f&SCCJ:-,-ON-#AflJ& 
f*2(s:«c8 6 (a) 406 tf ©8 6 ( b ) ©<4H{C#t&;* 
-?-br. -fe>>U4i&gi58 2 0^485 =t^(C^- 
*7A«j§<**tt8 6 (b) OSI8 6 1{C«H|7^^A 

2 5rteo«ws. xtrejntm tmm<D7 * 

JUA£flH>/c. fc*s. C©7 a ;UA£ 

*!l3MR*«c<. {fe©tm©fc©{c^jrfS£<h& 

Djfig-r*?.. i«t©7^jUAr«H8 e 

l>. */c. ff«t^i-r-5^-*At8i*(*©f±fil(CJ:o-C 40 
tt. 8I8 6 10±MStof. SB#l*JK:©<*?I5<fc5 

[0 06 5 1 X1C, J^z.*iAWfei&£&8 6 (b)£8 

6(c) ©{4aK±l2^3£BtcJ:-,-c#J!{i<*-t±*. /> 

5 1 lCiSTtcas-r^i*©^^^^^^/!.^ 
t, «Ul^S5 2K:teWSCO J U— tf|6^S5 2 

l ©iST«:{4Hir5<i:t©{4aiitS{c*jW5ll.^<t)!H- 
C0066] ^K. ±ie»iErv:2 o ^jf^-rstc^/co 50 
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if* 5 2 0 ©JS&HiB&O'SKjl:*: 2 0 ©*# S *?fil? 

©nanffiffljcit. urfijiTt 2 o ©*# s £^<t$ a tt. 
jy**j«:tt. iHc^tci<. -bJUfflai©iigpMS£ 
»a:A:©*s£©v h y * i^smsu ententes 



[0 067 ] 
[fll ] 



(mm 2 ) 


(mm <$>) 


0.64&T 


0.6 


0.64-1.0 


0.8 


1.0—1.4 


1 


1.4—1.96 


1.2 


1.96—2.56 


1.4 



[oo68]^(c, u— 2 o&mtux, m-xi 

i?r>nm.-A2 OZ&Vtc. Z<D£$. *ii7 ! v:2 0*^ 
t&TZlcmtc^XiZ, I^b=fc-5<h-r-5Sji^2 0©* 
-OtCttb-C&flJKU — tf#5 2 0€fiM*U eft 
* <j&5J:5 6c^tKKMi4{4B£tl#tffjK: 

-re> istttffejraft 2 o©s*^a©At s *T?j£tf 

fc. -^L-r, -feJU4SSIJ©B8n®a©S^**^<h L/cBS 
R^tt©Ka^2 0 =&aWfc 
[006 9] C©«fc5&¥-JK-C»ii7 ! v:2 0£&ttSfc 

U— tf7fe5 2 0 <D%&ii/jN3l>2r*«7£ 0 < . *W 
r«0. 1 mm</>©7l&S<bL//c. U-f*5 2 0 

©SSfcttiflg-7 v-iUA2 4^ip-C**S(SRB©ISl-^© 
£T*C<!:*i»*L^. *WC». 3~5W©m*«C|S: 
Slfc. S/c. COi*. iS8BSi^^-t-A©R3 
WJiatJBSL/. M*f«a«:i9:We.n/cM*f^Jg6«5Hl*9 
©SiEA:(4a*/«^«L. M(c^©ffiH^K*SSii 
J*t4»c-3t»-Ctt. yN^*A«»@«^(*8 6 (c)4± 
I2^f^a«:j: ^-c^«i3-tt-CBffg©(4aK: u— !f^;5 

[007 0] iXtC. ^-U A«Sf**f*8 6 ©flfe*©S 
SB«: <>±iS£|^«liC 0^11^2 0*^)5 Ufc. ^-©fg 
tt. ^iS^/SS^ 1 £(hJ«(CX7 -©■b^gp^©iSA 

[007 1 ] xmom-siaz. ±iBii^stcj:ot:-fe 

•T6G£*!-C**„ *<Dtclb. nWmm 1 ©*B-£©<fc 
5(c. «}flt7^;UA2 4SmLr}aiJ-riti^<J:Dfc. 

2 0©JfJ/5Kffia©i«S[ffiS?:(S]±3-li2.C 

c o o 7 2 ] ttc. xmvte, ±si<oct < . m&Kz 
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0 ©*£££. &-fe;U388158 2©Bgnsraici£t;TSHt 

s-tt/c enters, -bjusgp8 2ggpsa«:fc.Dria 
©/i*©B6-o s *<sjU3 c i*ir# s. 

[0 0 7 3 ] IK, #Bfl-CB. nMK2 0<DBV&, 42 

tc. jf^LJc^i-rsmjiTxao^^tc^L/raWK: 

U-1f:ft5 2 0£jSS-fU ^>T. io 

A2 0 ©&£)??£©*£ 3 grjAWc. C©$affl£*T5 
ci^Jrrj-c. S3i^2 0gp^tc#SEL/-c^/cttifli7 ^ 
JUA2tt. «^«:&£p|&£;*n. WSStiCi* 

[0 07 4] Jgte. #W"CB, ±16*^^8155 11^ 
CO, U— tf#fe*f^a5 2 l©tftgttB5£U ^-*7A 
^jS«*<* 8 6 *0^L^C^f^aiC J: «3 ta^Wtc^ 

[007 5] mm&mws 

*mt. S7cc^-rc:i<. ^jfe^fig^i. 4istt 

*), J^tlAm&#i%m8 6 l{C«fl|7-/;UA2 4teO 

m^fJK:, S3S8 6 itcfcWS-bJUiSSIJS 2©&g£ 
i2jauT^©{agts#i£m?£u -e©&. trnzyj^j* 

8 6 lfCBASW^cWCfc-S. 

[007 6]*Wtt, 07 4C^-rc:<!:< . |^S0SSC«l 

lr^c/csaTA^^gsitiiiisj^cD^fiScoKS* 30 
5©BHS*a!L*I^©5 1 £m>T. -f~iT©-fe;uJS8|$©{4 

[oo7 7]»>t, ^wtb. fsimicm-r c t < . p 

-;btK<c£@3tt/dSJfl§:7 -<;UA2£7MPK:3g«3. ch 

CC*H,T±i2CO, U— <f#S!W£g5 2 

U— !f*5 2 0*flSS*Ur»ji7 ! v:2 0*«JSSOfc. c© 

£*. CO.U— !f«««6«5 2 1i«BB7^iUA2i 

©tl*tt«j&;£«>B. 8i8g7^^A2*BSor*jt>r. 40 

CO, 1/-1WWI5 2 1 *»H3-tt**ffirtf ■» 

fc. ^-*Alfjg^8 6*t*>^S|55 1 1©ST 

A 2 £*¥fc:3§ o fctflWc teW 4 14»ffiS©H^««a 

[0078] *ic. *«tb, ±isma7 ! v:2 o *awfc 
♦Siflg7^ji/A2^BffSS$cc^^r. (^©fKJ:-, 
T^-*At&jg##f*8 6©JSffi8 6 lCCtt»)ttl*fc. 

fc. C©<fc9«cflF**. ^-#A*»jif*:*(*8 6©fifc& 50 
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©JSEKteoT fcHSSUc. *©fl&tt»WB!»W4 £151 
[007 9] ±§B®J!i:7 4 JUA 2 tf« 

ttrimori»stf«rcfttc*art2 o 

-5-©/c©. ^r.*A«tjit**(*8 6{C*tUTU-1f:Jfc5 
2 0 tfJSW 3 tvtt K) . m&mic&ic&&Z Intcmffi? a 
JU A 2 £&*P U T 0 £ o 9 £ C» 5 Wk&tfi&. C S&E 
#M < . S^CCRjl^ 2 0 (DJBfiRfHiJSrtf 9 C £ *«"C * 

5. 

[0080] I^JSff5^IW6 

#««. XM0MH1. 4, 5«c*tW*. Di*A9¥R 
5 2©H»7 s -*©8Hi#&©— m^TfcT. *«"C«. 
08CctSTc:£<. Hffc4!!ig^f85 l (cfcor-fe^uiSgB 
8 2©t4B«tt*f&« , r4{c3;te»). /^AiJIHat: 
i*8 6©«iE8 6 1 £^tf£U3i£9-3©:/P ^Sl- 
S9tC^gdL/c. ZLX. 09. 01 0te7jVrC£< . 

^ *©'>& < £ fc-8B£S&4S«S|5*£tr«|ifS©iIi* 

[ 0 0 8 1 ] StfctfJCCtt. 09{C7jVre:£<. :/P?£» 
S 1 ©*SfPB. R 1 1 -R 1 4©£!MSKcHSttfce3ft 
»«*Orc»S. £/c. *S2©tt?&BR2 1~ 

R2 4©«M«cH*4ifcH«»tt*t/-C«.»S. RNt 
tC, ^Dv5'Sn©tefPB 1 t^TRnl-Rn4®^ 

[008 2] *<Dtctt>, mtSt -5 » ^09»MR»(C 

B^-m#{cs-r-6s«8P*t??aE-r*. ^p-^ 

fSli S 2©^|?SP^{C«, M«©«SS|3S 1 2 Am 
tETZ. SetC^P »y £S 1 tzTOv 6 i©£W8B 
»{CBPS«©fi1fiaJS 1 6*>m&-?2>. *<Dtclb, 09 
&C7}Vr<r<!:<. ^"P »fS l©B«f r -5'*aBR-r*BI 
KB. C©fi«SiJS 1 2 4S 1 6*^«&yt!B«^-** 

[008 3] ifc, 0 1 OCC^TCi < . ^a»?SZ 
©H«f I -i'*£gK-r4RR«:B, ^Q?fSliS54 
©S«gPS12. S2 5S^, i^Hcl>^n»d'S3 

flfe©^P y ?s 3~s gwH^-^-f ^six-rsBRcc 
fc. nHKlc. WS-TST'Py ^<b©«aSB*^*-Ciii« 

[008 4] ^tC. iS«!ftiaS55 1 2 KbUtB, 
□ ^Sl-S9 ©H^f 1 - * £±IBfiffigP*:g& »P ^ 

^©(4g*to1f«. ±Efia»tc?5PfiEr4IBI— ©HzJUtt 
SP8 2©il««r*Sg«*:<S*a^t>-t*SC4{<:«J:«3?f 5. 

[0 08 5] C©<fc^4iS«f r -5'©SBX^ J £:!Sffl-*" 
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ao. **«<t'IEffifttt$R£fc*. *&. ±12 

fc^-s^g*;***. -e-cD/ctf). jt«wj/hs«ca»K: 
sure**. 

C 0 0 8 6 ] * LT, *W-CB. #tc. ±Kfflffl»*£ 

[ism mmmmm 1 Kfcws, ^i*A«js(**i*K 



[0 3] XMBBffifflllCfettS. 
[04] HJfcffJflgfll 1 JcbWS. 

**R-r«W!ia. 

[0 5] XJttgffifflSKilC**. 
[0 6] Jttto&ttffl4iCfett*. 

[0 7] ntmim5ic*sttz>. 
[08] juronffi eiciwi, 

[0 9] XIMmM6(c*tt«. 

[03] 

CBS 3) 
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[010] JtftgBffle (CfettS. 9 * S 2 0MM 

[011] «£*Wcfctf*. vxirtAflJ&tt© (a) »f 
ffi. (b) iEMfrh&tc&Wm. 

[012] ee^wcfewa, •fejnaw©H*is**-r 

sftiPi0. 
HMKDIMI] 

2. . . ttJfli^ ^UA. 
10 2 0 . 
2 2. 
5. 
5 1 

5 11. 



Sii^cmsp&a* 20 

^*7Afltit<*©-fe.lU 
Mii^MIfl*"?© 
SiiT^J&Ifl^r© 
:/a ^©^SdtKSS* 30 
•7Uvi>S\ ©$1^% * 

(BB) 



5 1 2 
5 2. 
52 0 

5 2 1 
52 2 
53. 
6. . 

6 0. 
6 1 . 
6 1 1 
62. 
8. . 
8 1 . 
8 2. 
83. 
8 3 0 
86. 
8 6 1 

[05] 



. co,u-ifW£ia. 



8 62.. 



[08] 



(H8) 




8,3 ^830 
'82 



M /DO 



81 
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S2 
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[07] 




(•) (b) (c) (d) 



(72)»B# mm F*-A(#=£) 3C090 AA02BA02 

**n»«ISr|f BBfPW lTilSMi t*3£:£ 4D019 AA01 BA05 8B06 BC12 CA01 

tt-r>y-W CB04 CB06 

4G055 AA08 AC10 BA35 BA40 
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